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Appendix 1  Review: Significance of NKT cell in  




































大鼠肝移植排斥反应的比较    
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研究结果   建立了改良的大鼠原位肝脏移植模型，手术简单易行，稳定可靠，























研究结论   改良后的大鼠原位肝脏移植模型简单易行、稳定可靠；大鼠
DA→Lewis 组合是理想的急性排斥模型；大鼠急性排斥反应的发生可能与受体效



















Establishment and Improvement of Rat Liver Transplantion 
Model and Comparison on Transplantation Rejection 
 in Various Strain Combinations of Rats  
                           Abstract 
Background and Objective  Construction of stable and typical animal model is 
foundational for research on liver transplantation. Orthotopic liver transplantation in 
rat is one of the most widely used models in this field. The objective of this study is to 
construct a modified rat liver trans-plantion model and explore the optimum acute 
rejection models of various strains combination of rats, meanwhile detect the 
expression of T-cell subsets during acute rejection. 
Methods  Orthotopic liver transplantation model in rat was constructed by using 
Kamada's two cuff  technique without arterial reconstruction.Operation was 
modified during the seperation,harvest,perfusion, implantation of donor liver and 
nursing was improved after operation. Subsequently,four transplantation models of 
various strain combinations were established including the control group SD(donor) 
to SD(recipient) and the experimental groups Wistar to SD,Lewis to BN and DA to 
Lewis. And then a typical and optimum model of acute transplantation rejection was 
chosed by comparing the recovery state, survial time,liver function test and pathology 
examination. Finally, the expression of T-cell subsets were detected and evaluated by 
Flow cytometery, including CD3+，CD3+CD4+ ，CD3+CD8＋，CD4＋CD25＋，NKT in the
recipient udergoing the severe acute rejection. 
Resuluts  The modified rat liver transplantation model was established which was 
easier and more stable than our preliminary experiment.And rats recovered from 
operation better than before.Control group syngeneic rat SD to SD liver 
transplantation was tolerant and the immunological rejection in experimental group 
Wistar to SD was mild and indeterminate. In contrast，both experimental groups















transplantation rejection, however the rat strain combination DA to Lewis is most
typical and optimum acute rejection model. Compared with the transplantation 
tolerance group, in  acute rejection group T-cell subsets CD3, CD4 and CD3+CD 4+/
CD3+CD8+ of the peripheral blood is higher，meanwhile natural killer T cells in the 
mononuclear cells of spleen and lymph node is lower，however there was no 
signifiance of  T-cell subsets CD4+CD25+.  
Conclusion  The experimental model we modified is easy and feasible.According 
to our results, the rat strain combination DA(donor) to Lewis(recipient) is a typical 
acute transplantation rejection model. The up-regulation of effector T-cell subsets 
CD3+CD4+ and the CD3+CD4+/CD3+CD8+ ratio and the down-regulation of NKT 
regulatory T cells may be associated with acute liver transplantation rejection in rats. 
This study started an effective beginning to explore the mechanism of rat 
transplantation rejection and the induction of transplantation tolerance. 
 






























大鼠肝移植排斥反应的比较    






























































体 T细胞识别外来的供体抗原。不同的 T细胞亚群，其识别的 MHC 分子各异，其
中 CD8
+
T 细胞识别同种异型 MHC I 类分子，而 CD4
+
T 细胞识别同种异型 MHC II 类
分子。受体 T 细胞识别抗原有两种非相互独立的途径，即直接途径（direct 
pathway）和间接途径（indirect pathway）。直接识别途径即 T细胞通过表面的
































































































































案分别对不同品系组合 Wistar→SD、 Lewis→BN 和 DA→Lewis 进行肝脏移植，
以手术时间、术后恢复情况、肝功能、组织病理学等指标评估、比较排斥反应，
寻找最典型的急性大鼠肝脏移植排斥模型。 
三、选用大鼠同源耐受组合 Lewis→Lewis 为对照组， DA → Lewis 作为急































第一部分    















自制部分：双层供肝保存器，由直径为 6cm 和 10cm 的玻璃平皿组成；简易


























受体各 160 对，其中 80 对用于预实验，80 对用于正式实验。 
术前准备：术前供体禁食 6～8 小时，受体禁食 12 小时，皆自由饮水，这样
可以保证肝脏处于最佳的生理状态，又不至于腹腔过于饱满而影响手术操作。    
1.2 实验室准备  
手术前 1 天将动物手术室彻底打扫干净，2％的来苏尔进行地面擦洗和喷洒
消毒，手术台面、无影灯、输液架使用健之素消毒剂进行表面消毒，之后紫外线
灯距地面 2.5m 进行空气消毒 1～2小时；普通手术器械、供肝保存器高压消毒，
显微手术器械、套管用 2%戊二醛浸泡灭菌。 





   该部分实验采用 Kamada“双袖套法”，不重建肝动脉。双人裸眼手术，包括
供肝获取、供肝套管、受体肝脏的切除、供肝的植入四个部分，每个部分包括手
术步骤及改良内容。 
2.1 供体手术  










































图 1-1 腹腔干上方的腹主动脉（↘表示）   图 1-2 腹主动脉逆行灌注（↘表示） 
 
2.1.2 手术改良  



















                     图 1-3  简易的麻醉装置 
 
 
                     图 1-4  简易的气囊复苏装置 
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